Objectives: To compare hospital admission rates for all causes and specific causes of injury in children and the elderly by a measure of economic deprivation. Study design: All emergency admissions for Welsh residents from 1997-99 were located to one of 865 electoral tracts, which were grouped into fifths using a measure of socioeconomic deprivation. Standardised admission rates for all ages and 0-14, 15-75, and 75+ year groups for each quintile were calculated with 95% confidence intervals. Results: There were 90 935 admissions in a population of 2.84 million yielding a crude admission rate of 1601/100 000/year and a standardised rate of 1493/100 000. The ratio of admissions in deprived and affluent areas varied with category of injury and age group. In general, socioeconomic variations in injury rates were much smaller in older people than in children with the exception of pedestrian related injuries where the rates were similar. The largest variations were for injuries sustained in assaults or self inflicted.
T he strong link between injury mortality and socioeconomic status is well documented. [1] [2] [3] [4] [5] [6] [7] [8] However, the relationship between non-fatal injuries and socioeconomic position is less clear cut, with several papers describing a link, [9] [10] [11] [12] [13] [14] while others suggest any such links are not strong. [15] [16] [17] One of the difficulties in studying non-fatal injuries is that use of medical services is often used as a proxy but there is evidence in the UK that less affluent children may be more readily admitted to hospital. This may confound the relationship between deprivation and injury occurrence. 18 However, in countries without comprehensive health insurance or coverage, the reverse may be true: that is, less affluent children being less likely to be hospitalised. 19 20 Moreover, most of the research in this area has focused on children and there is a dearth of information on the relationship between non-fatal injuries and socioeconomic position in other age groups, particularly older people.
The aim of this study was to compare hospital admission rates in small areas across Wales and to relate these rates to deprivation in children and the elderly for the major causes of injury.
METHODS
Data were drawn from the Patient Episode Database for Wales (PEDW) for 1997-98 and 1998-99. All records with an International Classification of Diseases, 10th revision (ICD-10) S or T code were included. PEDW is a centralised database of all hospital admissions to Welsh residents and contains details such as address of residence, admission, and discharge dates, ICD-10 and procedure codes. Using the postcode of the home address, people were assigned to electoral tracts (844 divisions in Wales, average population 3360). Electoral tracts or divisions were then assigned to five equally sized deprivation groups based on the distribution of the Townsend index of deprivation. 21 The Townsend index is a composite area based score reflecting unemployment rates, household overcrowding, access to a car, and non-owner occupied housing. Each variable is weighted equally and the index has a mean of zero and a standard deviation of 1. The most affluent fifth of electoral tracts had Townsend scores of −6.5 to −2.7 and the most deprived had scores from +2.2 to +16.4. The population of the electoral tract fifths were as follows: 745, 201; 605, 675; 541, 682; 459, 947; and 482, 635. Analysis of discharges by all causes and by main categories of external causes (ICD-10), was carried out for all lengths of stay, and for all ages, under 15, 15-75, and 75+ year olds. Analyses are provided for all intents and separately for assault (X60-X84) and self harm (X85-Y09) injuries.
Analyses by cause combine intentional and non-intentional and are grouped into pedestrian (V01-V09) and nonpedestrian road transport injuries (V10-V79), falls (W00-W19), burns and scalds (T20-T32), and poisonings (T36-T50). The main objective of the analyses is to compare children with older people, but it was decided to include data on the remaining age group for the sake of completeness. Analysis was limited to emergency admissions only to prevent double counting of people who may have been subsequently admitted for secondary elective procedures.
Previous research in the UK has shown that less affluent children may be more readily admitted to hospital after an injury and that 4+ day admissions are a better, but not perfect, indicator of severity. 18 However, analysis by 4+ day lengths of stay showed similar results to all lengths of stay and have been omitted. Directly standardised rates per 100 000 population using the World Health Organisation world standard population were calculated to facilitate international comparisons. 22 For age subgroups we used the world standard population distribution within each age group to produce rates and 95% confidence intervals. Standardised hospitalisation ratios and 95% confidence intervals were also calculated to examine whether the results in each fifth of electoral tracts differed from the Welsh average.
RESULTS
Over the two year study period, 90 935 injury discharges after emergency admission occurred among 2.84 million people. Ninety percent had a valid external cause code assigned; falls accounted for 37.1%, poisonings 22.5%, road transport injuries 7.1%, and burns and scalds 0.5%. Unintentional injuries accounted for 85.7% and deliberate self harm contributed 9.7% and assaults 4.6%; 18.3% of injury admissions were under 15 year olds and a 19.9% involved 75+ year olds. Table 1 shows the number of people, world standardised rate, and 95% confidence intervals, by age group and cause of injury, for all emergency admissions. For all admissions, and admission related to self harm, assaults, falls, pedestrian injuries, poisoning and burns, there are socioeconomic gradients with higher rates in the more deprived communities for all younger age groups. For older people only pedestrian injuries and assault related injuries show a substantial socioeconomic gradient. Table 2 shows the standardised hospitalisation ratios and 95% confidence intervals for each category and group. If the 95% confidence interval does not include 100 then the group differs from the Welsh average.
DISCUSSION
This study shows that the relationship between socioeconomic position and hospital admissions for injury is affected by age and by cause of the injury. In general, socioeconomic variations in injury admissions are substantially lower in older people than in childhood. In particular, there is little evidence of a substantial influence of socioeconomic position on the occurrence of all injuries or on most specific causes of injury in older people. Because of the large sample even small differences between groups will be statistically significant. The small difference between affluent and deprived areas for all injuries, injuries due to self harm, poisoning, or falls in the elderly is not of any public health significance and suggests that intervention strategies need to be targeted at the entire community.
Limitations
The relationship between deprivation status and injury in the elderly could be biased by their movement into group homes outside their original area of residence. We analysed the location of all nursing and residential homes in two typical areas of Wales and found that the distribution was 19.4% (most affluent), 25%, 13.9%, 18.1%, and 23.6% across the fifths of electoral tracts. As only 8.8% of people aged 75 and over in Wales live in such accommodation, the magnitude of any bias caused by such movement is likely to be small and would not substantially affect our reported results. 23 Deaths that occur at the place of injury or en route to hospital pose difficulties for all researchers. In Wales such deaths are not included in the hospital utilisation database. We analysed published statistics on deaths (ICD-9 codes) involving Welsh residents in the year 2000 and the number of deaths after hospital admission during the same period, to see what effect this may have on our results. In that year, 20 suicide victims died in hospital compared with a total of 256 recorded on death certificates. If undetermined deaths (ICD-10: Y10-Y34 and ICD-9: E980-989) are also included then the comparison is 21 versus 345. For road transport related injuries (ICD-10: V01-V79, ICD-9: E810-819, E826-829) 28 in-hospital deaths occurred compared with 200 recorded on death certificates. Clearly, most suicide or road transport related deaths occur at the scene or before entering hospital and this analysis can say little about these deaths. Unfortunately, as the death and hospitalisation databases are not linked in Wales we cannot adjust for this factor. However, as there are many more admissions than deaths (ratio for self harm admissions/suicide is 12:1 and for road transport related admissions/deaths it is 13:1) the exclusion of these data could not materially affect the results reported.
Admission rates for pedestrian injuries are substantially higher in more deprived areas for all age groups. This suggests that pedestrian safety initiatives targeted to the most deprived communities will benefit all age groups.
It should be noted our analysis is based on the home address of patients rather than the location of the injury. However, there is evidence that in children pedestrian injuries tend to occur near the home and so the use of the home address as a proxy for location is reasonable in this instance. 24 The variation in pedestrian injuries between affluent and deprived areas that we found is similar to that reported recently from a region of England using a similar approach.
14 It is interesting to contrast the distribution of pedestrian and non-pedestrian road traffic crash injuries. There is no relation between deprivation status and the likelihood of hospital admission for injury as a car occupant. However, this analysis does not take into account exposure. People in poorer areas may have less access to cars (and hence be at a lower risk of being in a crash) but may be more likely to be injured in a less safe vehicle. Larger, more expensive cars, have better crash protection features. 25 The largest difference between affluent and deprived areas is for admissions after assault and self harm. Excess assault related admissions were found for both children and older people, no doubt reflecting the more dangerous external social environment in deprived areas. In contrast, the patterns of self inflicted injuries is different, showing a substantial effect for children from deprived neighbourhoods, but little or no effect in older people from the same areas. This must reflect differences in the internal social environment between age groups in the same areas.
The majority of admissions for self harm were as a result of intentional poisoning (8295/8798, 94%). The rate ratio for such poisonings for all ages was similar to that for intentional poisoning (2.99 v 2.91). However, it is often difficult to assess intentionality in cases of poisoning. A detailed examination of the causes behind the findings is beyond the scope of this paper.
There is also a substantial excess of burn and scald related admissions in the less affluent areas. In case specific analyses the rate ratios for the most deprived communities are highest in children but there is also an excess in other age groups. Sixty two percent of all burn or scald cases involved children compared with 7% in those over 75 years, indicating that children are a priority for burn prevention. Our results are similar to those reported by Hippisley-Cox et al. 14 It should also noted that ours is an ecological analysis in which an area based attribute (deprivation) is applied to all individuals in that area. This relationship may be different had individually based socioeconomic measures such as social class or income or educational levels been used. However, the ecologic data should prove useful in choosing interventions and age groups when area based interventions are appropriate. They can also be used to monitor the effectiveness of programmes aimed at reducing inequalities in injury occurrence.
The findings of this study suggest that sweeping generalisations about the relationship between injury occurrence and socioeconomic position are best avoided and that patterns vary by cause of injury and age group affected. Key points
• The relationship between socioeconomic position and injury occurrence is not constant and varies by age group and cause of injury.
• Socioeconomic gradients for pedestrian and assault related injuries are common to both children and older people.
• Children, but not older people show a distinct socioeconomic gradient in the incidence of hospitalisations for self harm.
• Falls in older people appear to be little influenced by socioeconomic position.
